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(54) ELECTRONIC STILL CAMERA 

(57)Abstract: 

PURPOSE: To easily and electrically change or add a memory 
control program without exchanging an incorporated device by 
incorporating a communication circuit for writing program data 
from an external device to a program memory in a camera. 
CONSTITUTION: A microcomputer 29 is incorporated inside this 
electronic still camera so as to control an optical system, an 
electronic processing circuit and a storage medium. Also, the 
program memory 34 capable of rewritabfy holding the program of 
the microcomputer 29 is provided inside the electronic still 
camera. Further, the communication circuit 35 is provided inside 
the electronic still camera and the communication circuit 35 
connects the communication of the microcomputer 29 and the 
external device 36. Then, it is used so as to easily change or 
add the program of the program memory 34 from the external 
device 36 in addition to a normal operation. 




CLAIMS . 



[Claim(s)] 

[Claim 1] The electronic "still" camera characterized by building the microcomputer which performs 
record processing of image data, the program memory held possible [ rewriting of the program of a 
microcomputer ], and the communication circuit for writing program data in program memory from an 
external device in a camera in the electronic "still" camera which changes an image into digital 
electronic data and is recorded on the storage in a camera as image data. 

[Claim 2] It is the electronic "still" camera characterized by program memory consisting of memory 
which can save program data in an electronic "still" camera according to claim 1 also at the time of 
supply voltage cutoff. 

[Claim 3] The storage which memorizes image data in an electronic "still" camera according to claim 1 
is an electronic "still" camera characterized by transmitting program data to program memory at the 
time of an active startup of an electronic "still" camera including the program field which memorizes the 
program of a microcomputer. 

[Claim 4] The electronic "still" camera characterized by including ROM for a transfer which built in the 
transport agent which transmits the program memorized to the program field at the time of active 
starting of an electronic "still" camera to program memory in an electronic "still" camera according to 
claim 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control unit of the memory system recorded on an 

electronic "still" camera, especially the storage which contained the digital picture signal. 

[0002] 

[Description of the Prior Art] The electronic "still" camera which records the image of a photographic 
subject as a digital electronic signal is common knowledge, and the image which carried out image 
formation using optical system is changed into an electrical signal using photoelectricity sensing 
elements, such as CCD, and it records on the storage in which this was prepared in the body of a 
camera. In the usual case, it is processed as a digital signal, a desired image processing or compression 
processing is performed, and an electronic picture signal is recorded on storages, such as a solid-state 
storage element or a hard disk. 

[0003] Unlike the usual optical camera, such a digital electronic "still" camera eliminates that special 
processing of an image is possible and the image data which became unnecessary from digital 
processing of a picture signal being possible to arbitration, and has advantages, like data coupling with 
that a storage can be repeated and used, the alphabetic character processed by other computers 
becomes very easy, and it has the application range large also as a terminal unit of a computer only as a 
common camera. 
[0004] 

[Problem(s) to be Solved by the Invention] The microcomputer is incorporated in order to build in 
optical system, the image-processing section, and a storage in the body of a camera in order to use the 
digital electronic "still" camera mentioned above as a pocket camera, and to control each of these 
equipments. The microcomputer mentioned above controls the whole system for photography of an 
image, record of image data, the communication link with a host computer, etc. as everyone knows, and 
such a microcomputer controls actuation of each part based on the program for performing said various 
kinds of control. As everyone knows, said program for control was built in the microcomputer, or is 
written in the program memory separately prepared out of the computer, and ROM in which program 
data are not lost at the time of power-source OFF, either is usually used as program memory. 
[0005] The internal structure of the microcomputer 10 with which drawing 5 is prepared in the digital 
electronic "still" camera in the former is shown, and the program ROM 13 is incorporated with control . 
block 11 and the operation block 12 in the microcomputer 10. Such a microcomputer 10 is usually IC- 
ized as a microprocessor, and control block 1 1 supplies a control signal to each part of the electronic 
"still" camera which is not illustrated according to the program currently written in in the program ROM 
13, and performs desired image recording control. 

[0006] Therefore, in case the property or specification of an electronic "still" camera was changed in 
this kind of microcomputer with a built-in program ROM, the microprocessor itself which constitutes a 
microcomputer 10 had to be exchanged and such [ in practice ] exchange was almost impossible. 
[0007] Such a demand has come to be strongly advanced as said program generally needs modification 
or adding at the times, such as modification of a camera specification and version up, it is carried out 
when it is necessary to change the program of memory control each time corresponding to these 
external devices and a wide range specification is further presented with an electronic "still" camera, 
when connecting a display, a computer, or external storage to an electronic "still" camera. 
[0008] However, as mentioned above, in the conventional microcomputer 10, there was a problem that 
such program modification was not easy. 

[0009] Drawing 6 shows other conventional circuitry by which the program ROM 13 is formed in the 
exterior of a microcomputer 10, and the control by the microcomputer 10 itself is the same as that of 
drawing 5 . 

[0010] According to drawing 6 , since the program ROM 13 is separated from the microcomputer 10, 
specification modification of a memory program has the advantage which becomes possible only by 



exchange of a program ROM 13. 

[0011] However, such conventionally, also with equipment the activity of modification of a program ROM 
13 was inconvenient to the user, and it had the point which is hard to perform also from the point of 
cost, and had the problem which reduces the advantage of an electronic "still" camera. 
[0012] This invention is made in view of the above-mentioned conventional technical problem, and the 
purpose is in offering the electronic "still" camera improved so that modification of a memory control 
program or an addition could be performed very easily electrically, without exchanging the built-in 
equipment of an electronic "still" camera. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
characterized by building the microcomputer which performs record processing of image data, the 
program memory held possible [ rewriting of the program of a microcomputer ], and the communication 
circuit for writing program data in program memory from an external device in a camera in the electronic 
"still" camera which changes an image into digital electronic data and is recorded on the storage in a 
camera as image data. 
[0014] 

[Function] Since program memory built in the electronic "still" camera is made rewritable and it was 
made to perform the writing of this program according to this invention through the communication 
circuit from the external device as mentioned above, there is an advantage that it remains as it is and 
modification and an addition of only a program can perform the body of a camera very easily. 
[0015] 

[Example] Hereafter, the suitable example of this invention is explained based on a drawing. 

[0016] The 1st suitable example of the electronic "still" camera concerning this invention is shown in 

drawing 1 . 

[0017] Image formation of the image of a photographic subject is carried out on an image sensor 23 by 
the optical system containing a lens 21 and a shutter 22. An image sensor 23 usually consists of CCD 
etc., and changes image information into an analog electronic signal. 

[0018] Pretreatment of noise rejection, a white balance, and gamma correction processing and others is 
performed, and the electronic signal outputted from the image sensor 23 is sent to A/D converter 25, 
and is changed into a digital electronic signal by the pre-treatment equipment 24. This digital electronic 
signal is once memorized by buffer memory 26, then passes along the data compression circuit 27, and 
compression processing of the data is carried out and it is recorded on a storage 28. 
[0019] RAM to which it does not disappear, for example, the flash memory and the data backup function 
were attached in the image data which memorized said storage 28 when current supply was cut off, or a 
magnetic disk is used. 

[0020] In order to control said optical system, an electric processing circuit, and a storage, the 
microcomputer 29 is built in in the electronic "still" camera, and this microcomputer 29 controls directly 
said data compression circuit 27 and storage 28 in an example. Moreover, a microcomputer 29 controls 
the synchronizing signal generating circuit 30, a desired synchronizing signal is supplied to said 
pretreatment circuit 24, A/D converter 25, and buffer memory 26, and this synchronizing signal is 
further supplied to the drive circuit 31 which performs signal read-out of said image sensor 23. The 
release switch 33 in which a photo detector 32 is further formed in an electronic "still" camera, and can 
measure the strength of the light in the illuminance of a photographic subject, and on-off control is done 
by the user is included. 

[0021] It being characteristic in this invention is that the program memory 34 which can be held possible 
[ rewriting of the program of said microcomputer 29 ] is formed in an electronic "still" camera, this 
program memory 34 also has composition which does not disappear program data, where current supply 
is intercepted, and in an example, a programmable ROM etc. is suitable. 

[0022] Furthermore, in this invention, the communication circuit 35 is formed in the electronic "still" 
camera, and this communication circuit 35 can make communication link connection with the 
microcomputer 29 and external device 36 which were mentioned above. As an external device 36, in the 



usual" case, a personal computer is used, but the display which displays the image data recorded on said 
storage 28 with such a personal computer 36 if needed, or the hard disk drive for carrying out data 
storage is used. 

[0023] The 1st example of this invention consists of the above configuration, and explains the operation 
below. 

[0024] In order to make an electronic "still" camera into an active state, a user does ON actuation of 
the release switch 33, and a microcomputer 29 detects this ON signal and starts photography actuation. 

[0025] First, with the output of a photo detector 32, a microcomputer 29 detects the brightness of a 
photographic subject and determines the released time and diaphragm value of a shutter 22. As 
everyone knows, the release switch 33 is being interlocked with hood closing motion of a lens 21, and 
when a user opens a lens 21, it can build the shutter style standby condition according to the brightness 
of a photographic subject automatically. 

[0026] By actuation of the shutter carbon button which is not illustrated, a microcomputer 29 makes a 
shutter 22 open and close, consequently exposes the image of a photographic subject to an image 
sensor 23. 

[0027] The electric video signal of an image sensor 23 is read by the drive circuit 31 as an analog serial 
signal, and after various kinds of image pretreatments mentioned above are performed by the 
pretreatment circuit 24, this analog signal is changed into a digital signal by A/D converter 25, and is 
once memorized by buffer memory 26. Although buffer memory 26 memorizes the data for one coma 
usually read by one exposure, in order to record this data on a storage 28, the output of buffer memory 
26 is compressed by the data compression circuit 27. Therefore, after the image data of buffer memory 
26 is transmitted to a storage 28, the next photographic subject exposure can be equipped with it. 
[0028] Although the image of a photographic subject is recorded on a storage 28 as an electrical signal 
as mentioned above, all these functions are controlled by the microcomputer 29, and this memory 
program is held in this invention at the program memory 34 in which characteristic rewriting is possible. 
And the program by which storage maintenance is carried out can be rewritten very easily from an 
external device 36 through a communication circuit 35 in program memory 34, without changing the 
microcomputer 29 and program memory 34 the very thing which were built in the electronic "still" 
camera in any way in this invention, when doubling with the property of the equipment which changes 
and upgrades the property or specification of this memory program, or is connected outside and 
changing or adding a memory program. 

[0029] Including a driver, a receiver, etc., in the usual case, a communication circuit 35 transmits the 
image data in which the storage 28 mentioned above by control of a microcomputer 29 is carrying out 
storage preservation to an external device 36, or operates an electronic "still" camera with the remote- 
operation signal from an external device 36. In case this remote operation uses an electronic "still" 
camera as a surveillance camera etc., it is useful, and it can incorporate the image of a supervised area 
as electronic image data to predetermined timing. 

[0030] the usual actuation which the communication circuit 35 in this invention mentioned above — in 
addition, easily subject to change [ the program of said program memory 34 ] from an external device 36 
— it is — it is used in order to add. 

[0031] In an example, an electronic "still" camera user can realize said program rewriting by writing 
modification data or additional data in program memory 34 from an external device 36 with the 
procedure for which it opted beforehand. Although it is suitable to write in a microcomputer 29 from an 
external device 36, and to send a signal as said procedure defined beforehand, it is possible for a user to 
operate the various actuation switches of an electronic "still" camera with the specific mode. Thus, an 
external device 36 transmits the program data newly set as the electronic "still" camera, a 
communication circuit 35 transmits this data to a microcomputer 29, and a microcomputer 29 writes this 
in program memory 34, Therefore, after such writing is completed, an electronic "still" camera will 
operate a request based on a new program. 

[0032] An example which constituted the program memory in which said rewriting is possible from a 



flash 'memory is shown in drawing 2 , and flash memory 34a is connected to it to the microcomputer 29 
with an address bus 41, a data bus 42, and the control line 43. Therefore, the program recorded on flash 
memory 34a can hold the contents also at the time of power-source OFF, and can carry out the firm 
gas of the program doubled with the function of an electronic "still" camera to the microcomputer 29. 
[0033] Drawing 3 is the example using RAM34b as rewritable program memory 34, and it is possible for 
this RAM34b to always be connected to the cell 44 for backup, and for a storage maintenance electrical 
potential difference to be supplied to RAM34b from the cell 44 for backup also in the condition that the 
main power supply of an electronic "still" camera was disconnected, and to always hold program data. 
[0034] Drawing 4 shows the 2nd suitable example of the electronic "still" camera concerning this 
invention, gives the same sign to the same member as the 1st example, and omits explanation. 
[0035] It being characteristic in the 2nd example is that the rewritable program memory 34 which is the 
description of this invention consists of mere RAM34c, and this RAM34c disappears that memorized 
program data, when an electronic "still" camera main power supply will be in an OFF state. However, in 
the 2nd example, it is characterized by what is always memorized in the storage 28 for a program 
required for a microcomputer 29 to memorize image data. For this reason, that part is used as program 
field 28a, and, as for a storage 28, this program is transmitted to RAM34c at the time of active starting 
of an electronic "still" camera. 

[0036] That is, if a user does ON actuation of the release switch 33 and starts an electronic "still" 
camera to an active state, a microcomputer 29 will read the program data currently written in program 
field 28a of a storage 28 according to the transport agent of ROM45 for a transfer, and will transmit this 
to RAM34c. This ROM45 has stored the small program for performing a program transfer, and the thing 
which will carry out the interior ROM of a microcomputer 29 and to do is also possible. After this 
transfer is completed, a microcomputer 29 becomes possible [ performing the same photography 
actuation as the 1st example having explained according to the program of RAM34c ]. Of course, when 
photography is completed and off actuation of the release switch 33 is carried out, the program data of 
RAM34c disappear and the program data transfer from a storage 28 is needed again at the time of the 
next photography. 

[0037] Moreover, when connecting, the devices, for example, the external hard disk etc., other than the 
external instrument (usually KOPYUTA) usually used in this 2nd example etc., the program only for 
those devices is needed. In the case of the example of d rawing 4 , this special program for devices can 
be memorized by RAM34c. And when desired actuation is completed, OFF of a power source and 
actuation of ON are performed once. If it carries out like this, it is able for the program memorized from 
the first by program field 28a inside a camera to download again to RAM34c, and to return to the usual 
actuation easily automatically, at it. 

[0038] According to this 2nd example, rewritable RAM34c becomes possible [ using a storage 28 
effectively ] only by forming ROM45 for a transfer only holding the transport agent for data transfer, 
without needing a backup function. 
[0039] 

[Effect of the Invention] Without exchanging the microcomputer and program memory which were built 
in the electronic "still" camera according to this invention, as explained above, the program of the 
microcomputer which is controlling equipment can be changed or added easily, and it becomes possible 
to also cope with version up of a camera, and specification modification very easily. Moreover, according 
to the specification of the external device to which an electronic "still" camera is connected, for 
example, a display, and a hard disk drive and others, there is an advantage which can change the 
program which operates a camera each time. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block circuit diagram showing the 1st suitable example of the electronic "still" 
camera concerning this invention. 

[Drawing 2] It is the block circuit diagram showing the relation between the microcomputer of the 
example shown in drawing 1 , and program memory. 

[Drawing 3] It is the block circuit diagram showing a different example a little [ of drawing 2 ]. 
[Drawing 4] It is the block circuit diagram showing the 2nd suitable example of the electronic "still" 
camera concerning this invention. 

[ Drawing 5] It is the explanatory view showing the configuration of the microcomputer in the former. 
[Drawing 61 It is the explanatory view showing the relation of the microcomputer and Program ROM 
which are used for the electronic "still" camera in the former. 
[Description of Notations] 

21 Lens 

22 Shutter 

23 Image Sensor 

25 A/D Converter 

26 Buffer Memory 

27 Data Compression Circuit 

28 Storage 

28a Program field 

29 Microcomputer 

34 Program Memory 

35 Communication Circuit 

36 External Device 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 61 
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[Drawing 41 
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